Introduction
Concentration level of Ra isotopes in river waters is n mBq L-1 or less in the order of magnitude1)-4). As 226Ra and 228Ra are progenies of 238U and 232Th, respectively, the activity ratio of 228Ra/226Ra in water is essentially dependent on the elemental composition ratio of Th/U in the rock with which the water is in contact.
Wide range of 228Ra/226Ra activity ratio in river waters, spring waters and underground waters has been observed by many workers1)-11). Sturchio et al. 5) reported that 228Ra/226Ra activity ra- Tsuru-no-yu hot-spring water is located below the dam of Okutama-ko lake. Kanroji et al.15) reported that the water level of the hotspring water is closely related to that of the Okutama-ko lake, and the hot-spring water is supposed to be partly fed by the lake water.
Nomekoi-no-yu hot-spring water is known to change in color and in smell every day, implying mixing of waters from different sources with the hot-spring water. The hot-spring water of Tsuru-no-yu is welled up from the depth of 300 m15) and Nomekoi-no-yu from the depth of 1100 -1500 m19).
Observation points of 228Ra/226Ra activity ratio in river waters of Nippara-gawa, Tamagawa
and Asakawa river waters were also located in Chichibu and Shimanto formation areas.
The sedimentary rock samples were also collected from Chichibu and Shimanto formations. 
Nov Table  4 .
However, the activity ratios in shallow underground water and in river waters in the up- Even though Ra isotopes in natural waters may be the product mainly by chemical leaching from the source rock, a small amount of Ra isotopes produced by the a-recoil ejection from the parent Th isotopes can be added. As the 228Ra/226Ra activity ratio of Ra isotopes immediately after the emission by the a-recoil process is calculated to be 276 times larger than that in the original material, 228Ra/226Ra activity ratios in the water tends to be larger than that in the rock in contact. Table 4 Concentrations of 228Ra, 226Ra and 228Ra/226Ra in sinter deposits from Kyomachi hot-spring water and in relevant rocks T. Nakano-Ohta and J. Sato : 228Ra/226Ra activity ratio in river water in Okutama area , western district of Tokyo 537 shown in Fig. 3 . As the 228Ra/226Ra activity ratio may possibly vary with the residence time of the water in the aquifer, the activity ratio of 228Ra/226Ra can provide the age of an und erground water.
The 228Ra/226Ra activity ratios in hot-spring waters in Table 3 tended to be smaller than those in river waters. The 228Ra/226Ra activity ratio in spring waters in Morocco was also smaller than those in river waters5), 22) . The 228Ra/226Ra activity ratios for the 2 hot -spring waters given in Table 3 Figure 4 shows the variation in the 228Ra/ 226Ra activity ratios in Asakawa ri ver from between the 228Ra/226Ra in river waters with the amount of precipitation was poor. Figure 5 shows the variation in 228Ra/226Ra activity ratio in Asakawa river with the total amount of precipitation within 1 day and within 3 days pre- T. Nakano-Ohta and J. Sato : 228Ra/226Ra activity ratio in river water in Okutama area , As shown in Fig. 5 , the 228Ra/226Ra activity ratio in river waters tended to be small after the rainfall heavier than 20 mm/d. The reduced 228Ra/226Ra activity ratio in river waters suggests that heavy rainfalls forced the deeper or older underground water with a longer residence time to discharge into river water to reduce the activity ratio. 
